Improvement of cellulose-degrading ability of a yeast strain displaying Trichoderma reesei endoglucanase II by recombination of cellulose-binding domains.
To improve the cellulolytic activity of a yeast strain displaying endoglucanase II (EGII) from the filamentous fungus Trichoderma reesei QM9414, the genes encoding the cellulose-binding domain (CBD) of EGII, cellobiohydrolase I (CBHI) and cellobiohydrolase II (CBHII) from T. reesei QM9414, were fused with the catalytic domain of EGII and expressed in Saccharomyces cerevisiae. Display of each of the recombinant EGIIs was confirmed using immunofluorescence microscopy. In the case of EGII-displaying yeast strains in which the CBD of EGII was replaced with the CBD of CBHI or CBHII, the binding affinity to Avicel and hydrolytic activity toward phosphoric acid swollen Avicel were similar to that of a yeast strain displaying wild-type EGII. On the other hand, the three yeast strains displaying EGII with two or three tandemly aligned CBDs showed binding affinity and hydrolytic activity higher than that of the yeast strain displaying wild-type EGII. This result indicates that the hydrolytic activity of yeast strains displaying recombinant EGII increases with increased binding ability to cellulose.